Renaturation and urea-induced denaturation of 20 beta-hydroxysteroid dehydrogenase studied in solution and in the immobilized state.
Tetrameric 20 beta-hydroxysteroid dehydrogenase (17,20 beta,21-trihydroxysteroid:NAD+ oxidoreductase, EC 1.1.1.53) from Streptomyces hydrogenans was reactivated after inactivation, dissociation and denaturation with urea. The effect of several factors such as NAD+, NADH, substrate, sulphydryl reducing agents, extraneous proteins, pH and enzyme concentration on reactivation was investigated. The coenzymes were found to be essential for obtaining a high reactivation yield (about 90%), since in their absence the reactivation was less than 10%. NADH was effective at lower concentrations than NAD+. The reactivated enzyme, after the removal of inactive aggregates, showed physical and catalytic properties coincident with those of the native enzyme. The mechanism by which NADH affects the reconstitution of 20 beta-hydroxysteroid dehydrogenase was investigated using both soluble enzyme and enzyme immobilized on Sepharose 4B. The immobilization demonstrates that isolated subunits are inactive and incapable of binding NADH and suggests that subunit association to the tetramer is essential for enzymatic activity. NADH appears to act, after subunit assembly has taken place, by stabilizing tetramers and preventing their aggregation with monomers that would give rise to inactive polymers.